Background: While immune system dysregulation has been postulated to play a role in Tourette's disorder (TD), most research has focused on the hypothesis of an autoimmune process similar to rheumatic fever. This study examined the potential role of cytokines, modulators of the immune system. We hypothesized that children with TD would have increased levels of tumor necrosis factor (TNF)-α, interleukin (IL)-12, IL-1β and IL-6, and decreased IL-2. We also explored whether comorbid obsessive compulsive disorder (OCD) had an effect on the cytokine profile of TD patients. Method: Thirty-two children and adolescents with TD (27 males, ages 7-18 years), 17 with comorbid OCD (14 males), and 16 healthy comparison subjects (7 males, ages 9-19), were enrolled. Plasma cytokines were examined using an enzyme-linked immunosorbent assay. The Mann-Whitney and binary logistic regression tests were used to compare the groups. Results: Only patients with comorbid OCD (TD+OCD; n = 17) had significantly elevated IL-12 plasma levels compared to controls (2.73 ± 5.12 pg/ml vs. 0.55 ± 0.88 pg/ml, rank statistic = 222.5; p b 0.04). IL-2 was significantly higher in the TD+OCD subgroup compared to the non-OCD TD subgroup (0.74 ± 0.29 pg/ml vs. 0.49 ± 0.24 pg/ml, rank statistics = 108.5; p b 0.03). There were no other significant cytokine differences between groups. Conclusions: Findings suggest a role for IL-12 and IL-2 in TD, and that the TD+OCD subgroup may involve different neuroimmunological functions than the TD−OCD subgroup. Larger studies with medication-free patients should follow.
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Introduction
Tourette's disorder (TD) is a chronic neuropsychiatric disorder of childhood onset characterized by multiple, waxing and waning, motor and vocal tics. The disorder is associated with significant impairment and disability. It is estimated that up to 3% of school-age children meet criteria for TD; the majority of clinically referred patients also meet criteria for one or more comorbid psychiatric disorders, including obsessive compulsive disorder (OCD) and Attention Deficit Hyperactivity Disorder (ADHD). Findings highlight the need for biological research in pediatric samples with TD.
Over the past decade, the role of the immune system in TD has been increasingly investigated. Most research has focused on the hypothesis that an autoimmune process similar to Sydenham's chorea may occur in a putative subgroup of children with a lifetime history of OCD and/or a tic disorder [referred to as Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcus (PANDAS)] in whom the onset and/or exacerbation of symptoms is observed to be precipitated by Group A β-hemolytic streptococcus (GABHS), with inconclusive findings to date (Giedd et al., 2000; Luo et al., 2004; Murphy and Pichichero, 2002; Singer et al., 2008; Swedo et al., 1998; Leslie et al., 2008) . Recently, Kawikova et al. (2007) found fewer T regulatory (Treg) cells in a combined group of children with TD and/ or OCD compared to controls, suggesting impaired capacity to inhibit auto-activation of the immune system. Another investigative approach has focused on the possible role of cytokines, glycopeptide Abbreviations: ADHD, attention deficit hyperactivity disorder; CY-BOCS, Children's Yale-Brown Obsessive Compulsive Scale; ELISA, enzyme-linked immunosorbent assay; GABHS, Group A β-hemolytic streptococcus; IL, interleukin; K-SADS-PL, Schedule for Affective Disorders and Schizophrenia-Present and Lifetime Version for Children; MOG, myelin oligodendrocyte glycoprotein; MS, multiple sclerosis; NK, natural killer; NYU, New York University; OCD, obsessive compulsive disorder; PANDAS, pediatric autoimmune neuropsychiatric disorders associated with streptococcus; TD, Tourette's disorder; Th1, T-helper1; Th2, T-helper2; TNF, tumor necrosis factor; Treg, T regulatory; YGTSS, Yale Global Tic Severity Scale.
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